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Figure S1. VIP plot resulting in 55x9 matrix correlation model.
Figure S2
PC 1 vs PC 2 scores plot for Vibrio fischeri toxicity PLS model. Log(EC 50 ) increases from the bottom left to the upper right. The scores plot is a window in the X space displaying how the object are situated with respect to each other. In this plot labels refer to their cationic substituents:
-for imidazolium-based ILs (IM): the first value refers to the first N-substituent; the second values (and the following molecular group) refers to the second one (i. e.: "12" means "N-methyl-N-ethyl"; "1-16" means "N-methyl-N-hexadecyl"; "12O1" means "N-methyl-N-(methoxyethyl)).
-for pyrrolidinium, piperidinium and morpholinium-based ILs (PYR, PIP, MOR): the first value refers to the first N-substituent; the second values (and the following molecular group) refers to the second one in the same nitrogen atom (i. e.: 14 means "N-butyl-N-methyl"); -for pyridinium-based ILs (PY): the first value refers to the N-substituent; if present, the second values (and the following molecular group) refers to the second one and its Cposition (i. e.: Py4-4NMe2 means "1-methyl-4-dimethylaminopyridinium"). Figure S3 . PLS correlation plot for 55x3 matrix model, reporting ILs in learning set (L) with their label (see Table S3 ) Figure S4 . Permutation plot confirming the validity of the Vibrio fischeri ecotoxicity model respecting the validity criteria as reported in the text. R 2 , Q 2 .
In PLS Q 2 assesses the predictive power of the model and a permutation plot 40 is a further chemoinformatic tool to check the significance of a PLS model and the reliability of its Y-predictions. In fact the purpose of this validation tool is to compare the goodness of fit (R 2 and Q 2 ) of the original model with the goodness of fit of several models based on data where the order of the Y-observations has been randomly permuted, while the X-matrix has been kept intact. The permutation plot shows R 2 and Q 2 values on the vertical axis for the parental PLS model (far to the right) and the Ypermuted models parameters on the left. The horizontal axis shows the correlation between the permuted Y-vectors and the original Y-vector. The original parameters have correlation 1 with themselves.
In order to have a valid plot, the fulfilment of some important criteria is requested:
1. All Q 2 -values on the left should be lower than the original points to the right.
2. The R 2 intercept should be less than 0.4.
3. The regression line of the Q 2 -points should intersect the vertical axis (on the left) at or below zero.
The plot reported in Figure S4 was obtained by considering 50 random PLS models, and strongly indicates that the PLS correlation model can be considered valid.
